There are many approaches available to inactivate bacteria, each with a different efficacy, 26 impact on cell integrity, and potential for application in high-throughput. The aim of this 27 study was to compare these approaches and develop a standardized protocol for generation of 28 intact Gram-positive as well as on Gram-negative "bacterial zombies", i.e. cells that are 29 metabolically dead with retained cellular integrity. Here, we introduce the term "bacterial 30 zombies" in addition to "bacterial ghosts" to differentiate inactivated bacteria with preserved 31 cellular integrity from those with perforated membranes, where DNA and cytoplasmic 32 contents have been released. This differentiation of inactivated bacteria is important if the cell 33 content is the subject of study, or if cell contents in the media may cause unwanted effects in 34 downstream applications. We inactivated eight different bacterial species by treatment with 35 beta-propiolactone, ethanol, formalin, sodium hydroxide, and pasteurization. Inactivation 36 efficacy was determined by culturing, and cell wall integrity assessed by quantifying released 37 DNA and visualization by scanning electron microscopy. Based on these results, we discuss 38 the choice of bacterial inactivation methods, and conclude that beta-propiolactone and ethanol 39 are the most promising approaches for standardized generation of bacterial zombies. 40 41 3 IMPORTANCE 42
INTRODUCTION
Following incubation, optical density at 620 nm was measured in the microplate reader 136 Infinite F50 (Tecan, Switzerland) and samples were centrifuged at maximum speed 137 (16,100 rcf) for 10 minutes. Supernatants were discarded and OD620 was adjusted to 1 anaerobes, respectively. After incubation, colonies were counted and CFU/mL were calculated for each inactivation method. The CFU/mL also gives information on the amount 165 of bacteria prior to treatment at OD620 of 1.
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Measurement of the concentration of extracellular DNA
167
After treatments, bacteria were centrifuged at 16,100 rcf for 10 minutes and DNA 168 concentration was measured from the top fraction of the supernatants at 260 nm using 169 NanoDrop ND-1000 (Isolagen Technologies, USA). with dents and ECS. The controls exhibit some dents which might be due to preparations for 287 SEM imaging. Interestingly, the treatment NaOH seems to have caused most damage in both 288 bacteria (27.6% for Am, 64.9% for Sg) compared to the controls (9.1% for Am, 27.6 for Sg).
289
There are dents in all images except for BPL-treated A. muciniphila and untreated 290 S. gallolyticus, where NaOH presented most dents in both bacterial species. As for the ECS, it labeled with FITC and DAPI. Note that no DAPI stain was used in negative control.
